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RECIPROCATING SWIVELING SWITCHOVER TYPE SHAKING MACHINE 
[Ofiiku senkai kirikaekei no shintoki] 



Inventor: Yoshiyuki Nabeya 

Applicant: Taiyo Kagaku Kogyo K.K. 

[There are no amendments to this patent.] 

Claim 

A reciprocating swiveling switchover type shaking machine characterized by the fact that a 
shake table capable of reciprocating motion in a direction that crosses the direction of movement 
of a supporting truck is mounted on a supporting truck that undergoes reciprocating straight 
motion on a machine frame and a bearing part for a driven shaft capable of switching between a 
reciprocating straight motion and an eccentric swivel motion is provided at the center of the 
aforementioned shake table. 
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Detailed explanation of the invention 
Industrial application field 

This invention relates to a shaking machine provided with functions of both a reciporcating 
straight motion and an eccentric swivel motion. 

Problems to be solved by this invention 

In a conventional shaking machine used in shaking a culture and the like, two systems, 
namely, a system that shakes by undergoing a reciprocating straight motion and a system that 
shakes by undergoing an eccentric swivel motion are provided separately and there are occasions 
when a difference was created in data showing the develpment and results of a culture sample due 
to the difference in the shaking system. Therefore, because there are cases that require data 
obtained by shaking using the two systems depending on the sample, installing two machines 
separately creates a problem of difficulty in implementation from the standpoint of cost and 
installation space. 

The purpose of the present invention is to solve the aforementioned problem by providing a 
shaking machine capable of switching between a reciprocating straight motion and an eccentric 
swivel motion with a simple operation, and moreover, the structure is simple and can be provided 
at a relatively low cost. 

Constitution of the invention 

The present invention is a reciprocating swiveling switchover type shaking machine 
characterized by the fact that a shake table capable of reciprocating motion in a direction that 
crosses the direction of movement of a supporting truck is mounted on a supporting truck that 
undergoes a reciprocating straight motion on a machine frame and a bearing part for a driven shaft 
capable of switching between a reciprocating straight motion and an eccentric swivel motion is 
provided at the center of the aforementioned shake table. 

Embodiment of the invention 

Below, an application example will be described based on the figures 
Motor (2) attached with a decellerator is provided at one corner of box shape machine 
frame (1) and rotating shaft (7), which is supported by upper and lower bearings (5) and (6) and 
has pulley (4) for receiving the power of motor (2) via V belt (3), is provided at the center part of 
machine frame (1). Rotating shaft (7) supports horizontal rotating disc (8) by projecting its upper 
end through the ceiling plate (la) of machine frame (1). Eccentric shaft (11) provided with bearing 
(10) at the upper part is inserted in fixing member (9) having slot (9a) attached on the upper face of 
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rotating disc (8). Eccentric shaft (1 1) is capable of adjusting the amount of ecentricity by moving 
within slot (9a). (12) is a fixing nut. 

Shake table (13) with a square shape plan view and arranged on machine frame (1) is 
provided with oblong shape bearing hole ( 1 4) at the center part thereof, vertical wall ( 1 5) is formed 
on four sides by being folded down, and said shake table is mounted on guide rollers (17) attached 
so as to expose their upper half at the four outer end parts of opposing side walls ( 1 6a) and ( 1 6a) of 
supporting truck (16), which is arranged under shake table (13) and is smaller. Guide rollers (17) 
are arranged to be positioned at both sides on the longitudinal sides of aforementioned bearing hole 
(14). 

Supporting truck (16) has bearing hole (18) of identical shape and identical direction as 
bearing hole (14) of shake table (13) at the center, running wheels (19) are provided at four inside 
end parts located under side walls (16b) and (16b) on the non-attachment side of aforementioned 
guide rollers (17), and said wheels are mounted on rails (20) and (20) attached to ceiling plate (la) 
of machine frame (1) such that bearing (10) of eccentric shaft (1 1) is mated to bearing hole (18) 
and bearing hole (14) 

(21) is a thin switchover plate attached to one logintudinal side of bearing hole (14) of 
shake table (13) to freely move forward and backward and there is bearing fixation part (23) of 
approximately identical width as bearing (10) at the center position where sliding slant faces (22) 
and (22) intersect while sliding slant faces (22) and (22) are opened on the bearing hole (14) side. 
Both sides of switchover plate (21) contact guide rails (24) and (24), connecting lever (25) 
attached at the rear end is connected to one side of operating lever (27) fixed to shake table (13) at 
supporting point (26), and switchover plate (21) fixes bearing (10) at the center part of bearing hole 
(14) by moving forward to the bearing hole (14) side according to elongation of rod (28a) of 
electro-magnetic cylinder (28) connected to the other side of operating lever (27) or releases 
bearing (10) according to a reverse operation. 

Shake table (13) is normally positioned at the center part of supporting truck (16) and is 
composed not to vibrate on rollers (17) according to the tension of spring members (29) and (29), 
wherein each has one end fixed to a guide roller (17) and (17) on one side of supporting truck (16). 
(30) is a attachable/detachable frame provided for mounting containers such as a flask and the like. 

Operation of the invention 

Next, operating examples of reciprocating straight motion and eccentric swivel motion 
according to switchover operation of the present invention will be described. 

(1) When using the shaking machine of the present invention for a reciprocating straight 
shaking, rod (28a) of electro-magnetic cylinder (28) is contracted according to the operation of a 
switch (not shown in the figure) as shown in Figure 4 and fixation of bearing (10) is released by the 
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backward movement of switchover plate (21). Rotating shaft (7) is rotated by driving motor (2 ) 
and swivels eccentric shaft (11) fixed on rotating disc (8) with the eccentric width thereof as the 
radius. Then, bearing (10) can move freely within both bearing holes (14) and (18) of supporting 
truck (16) and shake table (13) and hence the force functioning in the longitudinal direction of 
bearing holes (14) and (18) on the swiveling track of eccentric shaft (10) does not function on 
either supporting truck (16) or shake table (13) as shown in the explanatory diagram in Figure 5, 
and only the force functioning in a direction other then the aforementioned direction functions. 
However, the movement of supporting truck (16) is restricted by rails (20) hence the force 
functioning in directions other than the longitudinal direction of bearing holes (14) and (18) is 
completely converted into a force that operates supporting truck (16) in a straight motion, and 
shake table (13) repeats a reciprocating straight motion with the rotating diameter of eccentric 
shaft (1 1) as the amplitude along with supporting truck (16). Shake table (13) does not vibrate due 
to the tension of spring members (29) and (29) and is supported as one body at the center position 
on supporting truck (16). 

(2) When using the shaking machine of the present invention for an eccentric swivel 
shaking, rod (28a) of electro-magnetic cylinder (28) is elongated with the operation of a switch 
(not shown in the figure) as shown in Figure 6 and fixes bearing (10) at the center part of bearing 
hole (14) by moving switchover plate (21) forward to the bearing hole (14) side. Switchover plate 
(21) is provided with sliding slant faces (22) and (22) opened at the front part; hence even if 
bearing (10) is displaced from the center position, it is guided smoothly to bearing fixation part 
(23) according to the forward movement of switchover plate (21). 

Then, when motor (2) is driven, shake table (13) fixed with bearing (10) at the center part 
performs a swiveling motion of the same track as eccentric shaft (11) according to switchover plate 
(21). As shown in Figure 7, this operation is realized by the combination of a vertical and a 
horizontal reciprocating straight motion wherein supporting truck (16) undergoes a reciprocating 
straight motion as described above and shake table (13) supported on supporting truck (16) 
according to guide rollers (17) moves in a direction that crosses the moving direction of supporting 
truck (16). 

Spring members (29) and (29) that function to integrate shake table (13) and supporting 
truck (16) during a reciprocating straight shaking are prevented from hindering the movement of 
shake table (13) on supporting truck (16) by setting the tension thereof to be weaker than the 
turning force of eccentric shaft (11). 

Also, in both the aforementioned reciprocating straight shaking and eccentric swivel 
shaking, an adjustment in amplitude can be achieved just by moving eccentric shaft (11), which is 
inserted in fixing member (9) on rotating disc (8), within slot (9a). 
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The means for fixing the eccentric shaft at the center of the shake table is not restricted to 
the switchover plate of the application example and can be replaced with other structures such as 
sandwiching from both sides with two bars, etc. 

Effect of the invention 

The aforementioned shaking machine of the present invention can be easily used for both 
reciprocating straight shaking and eccentric swivel shaking according to a simple operation of 
switching over the bearing part of the shake table between the shake table and the supporting truck 
bearing an eccentric shaft in bearing holes of laterally oblong shape and there is an effect of being 
able to obtain accurate data showing the development and results produced in samples, etc., in both 
shaking operation modes. Also, the shake table and the supporting truck, which operate separately 
during an eccentric swivel shaking, are operated with a single eccentric shaft which is the single 
power source. Therefore, in both shaking operations the magnitude of the amplitude can be 
adjusted by simply moving the eccentric shaft even though the machine is a switchover type 
shaking machine. As a consequence, there is the effect of being able to minimize failures by 
simplifying the structure as well as being able to provide a shaking machine that can be handled 
conveniently at a relatively low cost since it is possible to maintain a low manufacturing cost. 

Brief description of the figures 

Figure 1 is a vertically sectioned frontal view of an aplication example of the present 
invention, Figure 2 is a frontal view showing a state of having detached the frame, Figure 3 is a 
plan view of the same, Figure 4 is a partial plan view showing the position of the switchover plate 
during reciprocating straight shaking, Figure 5 is an explanatory diagram showing the operating 
relationship between the eccentric shaft and the bearing hole in same, Figure 6 is a partial plan 
view showing the position of the switchover plate during eccentric swivel shaking, and Figure 7 is 
an explanatory diagram showing the operating relationship when the shake table shakes with an 
eccentric swivel motion according to a combination of the reciprocating straight motion of the 
shake table that crosses the reciprocating straight motion of the supporting truck. 

(1). . .machine frame, (2). . .motor, (3). . . V-belt, (4). . .pulley, (5), (6). . .upper and lower 
bearings, (7)... rotating shaft, (8)... rotating disc, (9)... fixing member, (10)... bearing, 
(11)... eccentric shaft, (12). ..nut, (13). ..shake table, (14)... bearing hole, (15)... vertical wall, 
(16)... supporting truck, (17)... guide roller, (18)... bearing hole, (19).. wheel, (20), (20)... rails, 
(21). . . switchover plate, (22), (22). . . sliding slant faces, (23). . .bearing fixation part, (24), 
(24). . .guide rails, (25). . . connecting lever, (26). . . supporting point, (27). . .operating lever, 
(28). . .electro-magnetic cylinder, (29), (29). . .spring members, (30). . .frame 




Figure 2 



Figure 3 
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Figure 5 




Figure 6 



Figure 7 
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ABSTRACT: 

PURPOSE: To obtain the titled shaking machine capable of 
two different 

movements by simple mechanisms, at low cost and suitable 
for, e.g., culture of 

microorganisms, by making it possible to switch easily from 
a reciprocating 

straight-shaking to an eccentric swivel-shaking and vice 
versa by a simple 

operation to shift a bearing part of a shake table. 

CONSTITUTION: A shake table 13 capable of reciprocating 
motion is mounted on a 

supporting truck 16 making a forward and backward movement 
on a machine frame 1 

of a shake machine so that the direction of motion of the 
shake table 13 
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crosses the direction of movement of the truck 16 at right 
angles. A bearing 

part 10 for a driven shaft which makes possible switchover 
between a 

reciprocating straight-motion and an eccentric 
swivel-motion is provided at the 

center of the shake table. That is to say, by a simple 
operation, switchover 

between a reciprocating straight-motion and an eccentric 
swivel-motion is made 

possible and accurate data showing each developments and 
results produced in 

samples etc. in the both ways of shaking operations can be 
obtained . Although 

the machine is a switchover type, magnitude of amplitude 
can be adjusted by 

simply moving an eccentric spindle 11 in either ways of 
shaking operations, so 

that a machine of simple construction and comparatively low 

cost can be 

obtained. 
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